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QUESTION 1

You are provided with the following:

- A metre rule

- A candle

- A plain white screen labelled S,

- A white screen with cross-wires labelled S,
- A lens mounted on a lens holder

Proceed as follows:

PART A
@ (@) Arrange the candle, the screen S, the lens and the plain screen S, in that order as shown
in Figure 1.
w
ks I
|
gr i S,
|
Cross wires_‘® Lens
Candle
Figure 1
(i)  Light the candle. Ensure that the candle flame is close to the cross-wire and it is in
& a horizontal line with the centres of the lens and the screens.
<
(b) Set the distance d between the cross-wires and the lens at d = 16 cm. Adjust the distance q
between the lens and the screen S, so that a sharp image of the cross-wires is formed on
Screen S,.
(i)  Record the distance q.
[+l e R ) S cm (1 mark)
5 3 : 169
(i)  Determine & given that: = ——— (2 marks)
q+16
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Place screen S, aside and adj

ust the position of the lens until a sharp image of the flame is
formed on the screen beside L

the cross-wires.

(1) Measure the distance x between the screen S, and the lens.

D Skt e v e a i s S i e bt e vy O (1 mark)

(i)  Determine r given that; r = xhh (2 marks)
=

(i)  Determine m given that: % =2(m—1) (1 mark)

----------------------------------------------------------------------------------------------------------------------------------------------
..............................................................................................................................................

..............................................................................................................................................

Place the plain screen S, back to its original position as in Figure 1. Set the distance d between
the cross-wires and the lens at d = 14 cm.

(i) Adjust the position of the plain screen S, to obtain a sharp image of the cross-wire.
Measure the distance q between the image and the lens. Record the distance q in Table 1

(ii)  Repeat part (d)(i) for other values of d shown in table 1 and complete the table.

(5 marks)
Table 1
d (cm) 14 15 18 21 24 30 35
q (cm)
g=d+ q(cm)
Kenya Certificate of Secondary Education, 2022 _
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(e)

Plot a graph of S (y-axis) against q. (5 marks)
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(f)  From the graph, determine the:
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minimum distance S between the object and its real image (1 mark)
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(1)  focal length f given that: f..fn (1 mark)
4
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(ii))  image distance v when S is minimum (1 mark)

LL LT R T T T poonnnnnennrrrrrrnrrs e e L L L L L L L Ll prsnans Ghssssssnrans BaspsssssssanEaRas
§ Seesssannnens BARARAAsanassninnn B sessEramnnn dessrnssnsan P T L L L L
---------------------------------------- ey e Y YT T LU TR DL EL AL CLL LELLE L L Ll bbbt b
wrwnanan R T T Ty O T T R R TR TR PP T T e T T e L L L L L e b bbbt R b bbb s

A124

317149

Kenya Certificate of Secondary Education, 2022
232/3 Turn over




455

Al24

QUESTION 2
You are provided with the following:

- A piece of thread

- A metre rule

- A triangular glass prism

- A 50 g mass

- A boss, a clamp and a stand
- Some water in a beaker

- Some tissue paper

- Liquid L

~ An ammeter

- A voltmeter

- A wire labelled P

- A wire labelled Q

- A switch

- Two dry cells

- 9 connecting wires

- A wire mounted on a metre rule labelled AB
- A centre zero galvanometer
- A jockey

Proceed as follows:

PART A

(a)  Using a piece of thread, a clamp and a stand, suspend the metre rule so that it balances
horizontally about its centre of gravity.

(b)  On the metre rule, suspend the glass prism at the 70em mark and the 50 g mass at a distance .
X cm from the Centre of Gravity (CoG) so that the metre rule balances horizontally as shown in

Figure 2.
= (P
Metre rule
X
100  70cm 3 0
I
CoG
Stand —
Prism @
Figure 2

Maintain the prism at the 70 cm mark throughout the experiment.
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(i) Record the balance length X,
X=. e (1 mark)
(ii)

Using the principle of moments, determine the mass M, of the prism. (3 marks)

-----------------------------------------------------
..............................................................................
.........................................................................................................................................
......................................................................................................................................
......................................................................................................................................

..........................
....................
---------------------------------------------------------------------------------------------

%ile maintainjng the position of the prism on the metre rule, lower the clamp to adjust the
height of the prism until it is fully submerged in water as shown in Figure 3.

Ensure that the prism does not touch the sides of the beaker.

| — g
= (>
Metre rule
X
100 70cm e Ocm
phhintonbbiduolilaull
CoG
Stand —
50
L Prism 2
—— Water
Figure 3
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(e)

\djust the distance N 1o restore the balance of the metre rule,
(1) Record the new balance length X,
__________________ T e oSS SN . (1 mark)

(1) Using the principle of moments, determine the apparent loss in mass M, of the prism in

water. (3 marks)
(iii)  Determine the value of i given that: M, = M, — u. (1 mark)
(iv)  State the quantity represented by u. (1 mark)

Using tissue paper, dry the prism. Replace the water with liquid L and repeat the procedure in
part (c) and adjust the distance X to restore the balance of the metre rule.

(i) Record the new balance length X..

e ——— A SRR AR R TR RS cm (1 mark)
.e . ‘RX] = SA") -3 . .
(i)  Giventhat X = —1——=, where § = 1000k gm™, determine the quantity R and state
its SI unit. R-S§ (3 marks)
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PART B
(1) Use the apparatus provided 1o set up the circuit shown in Figure 4.
V)
B\,
i "
o Q)
et
9 Figure 4
(g)  Close the switch S.
(h)  Read and record:
(i) CUITENE L = .t ere st essssesssesssasaens (A) (1 mark)
(1) VOIAZE V = .o s es s e V) (1 mark)
(i)  Determine resistance of P. (1 mark)
B ieieseesesseseeteeseaetasst e e st A e SRR R SRR AR SRR AR A et e mA e At e et e en et
¢
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(k)
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(m)

10

to connect the circuit in Figure §,

Disconnect the circuit in Figure 4 and use the apparatus
0 :
[ l * —{__ I '
| |
G
D Jockey 100cm
Al e o b e Lo Dl b b bt

C
It (

Figure 5

Close the switch S. Using the jockey tap the wire AB at various points to obtain point C where
the galvanometer shows zero deflection.

Record the balance length AC = L

L T e ceorsanexsasansennasaennishbsmsmA ORI SO S SR cm (1 mark)
Determine the resistance of Q. Given that g__»F (2 marks)
L 100-L

.........................................................................................................................................................
.........................................................................................................................................................
.........................................................................................................................................................
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